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We extend the iterative algorithms
[BP], [DR] for computing the
sequence $backslash \{p_{-}N(t)\backslash \}$ of the truncated $\backslash vCeby\backslash v$ sev series
$$p-N $(t)=\backslash sum_{-\{k=0\}^{arrow}N\{\}}$ ’ ’ $a_{-}k^{arrow}N$ T-k $(t),$ $\backslash qquad-1\backslash 1et\backslash le1,$ $\backslash eqno(1$ . 1 $)$ $$
interpolating a given function $f (t)$ on [-1, 1]. where $f (t)$ is
assumed to be sufficiently smooth. In (1.1).
$\backslash medskip$
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$\backslash item\{1.\}$ $T-k(t)$ is the $\backslash vCeby\backslash v$ sev polynomial of the first kind,
$\backslash hfill\backslash break$
$\backslash item\{2.\}$ double prime denotes the summation in which
the first and the last term is halved. $\backslash break$
$\backslash titleb${$FFT$ with symmetries}
It is convenient to introduce a general
offset trapezoidal rule [Dl, p. 145] (or generalized
mid point rule) $M-\alpha^N(X)$ for a periodic function
$X(t)$ with period $2\pi$.
$\backslash begtheorem${ $1.1$ . (Periodicity)} Let $X $(t)$ be a periodic complex
function with period $2\pi$ , that is,
$\X_{-}\{N+j+\backslash alpha\}^{-}N=X_{-}\{j+\backslash alpha\}^{arrow}N$ . Then we have
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The proof follows trivially from the definition. $\backslash qed$
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Summary. An algorithm for a generalized \v{c}eby\v{s}ev interpolation procedure is
presented. The FFT for a real sequence is incorporated into the algorithm.
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1. Introduction.
We extend the iterative algorithms [BP], [DR] for computing the sequence
$\{p_{N}(t)\}$ of the truncated $\check{C}$ebysev series
(1.1) $p_{N}(t)= \sum_{k=0}^{N}\prime\prime a_{k}^{N}T_{k}(t)$, $-1\leq t\leq 1$ ,
interpolating a given function $f(t)$ on $[-1,1]$ , where $f(t)$ is assumed to be
sufficiently smooth. In (1.1),
1. $T_{k}(t)$ is the \v{C}ebysev polynomial of the first kind,
2. double prime denotes the summation in which the first and the last term is
halved.
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1.1 $FFT$ with symmetries
It is convenient to introduce a general offset trapezoidal rule [Dl, $p.145$] $(or$
generalized mid point rule) $M_{\alpha}^{N}(X)$ for a periodic function $X(t)$ with period
$2\pi$.
Theorem l.l.(Periodicity) Let $X(t)$ be a periodic complex function with period




Proof The proof fOllOWS triVially from the definition
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